PRPS1 silencing reverses cisplatin resistance in human breast cancer cells.
PRPS1 (phosphoribosyl pyrophosphate synthetase 1), which drives the nucleotide biosynthesis pathway, modulates a variety of functions by providing central building blocks and cofactors for cell homeostasis. As tumor cells often display abnormal nucleotide metabolism, dysregulated de-novo nucleotide synthesis has potential impacts in cancers. We now report that PRPS1 is specifically and highly expressed in chemoresistant (CR) cancer cells derived from cisplatin-resistant human breast cancer cell lines SK-BR-3 and MCF-7. The inhibition of PRPS1 activity in CR cells by genetic silencing reduces cell viability and increases apoptosis in vitro, both of which can be further potentiated by cisplatin treatment. Significantly, such down-regulation of PRPS1 in CR cells when administered to nude mice enhanced the survival of those animals, as demonstrated by decreased tumor growth. Knockdown of PRPSI may cause these effects by potently inducing autonomous activation of caspase-3 and inhibiting the proliferation in the engrafted CR tumors. As a result, cisplatin sensitivity in a xenograft model of CR cancer cells can be restored by the down-regulation of PRPS1. Thus, PRPS1 inhibition may afford a therapeutic approach to relapsed patients with breast cancer, resistant to chemotherapy.